In order to highlight the advantages of genetic algorithm in hybrid PV-wind system, this paper improves the traditional genetic algorithm, and establishes the mathematical model of photovoltaic power generation and wind power generator by MATLAB, to find out the maximum power point of the mathematical model under the iteration of genetic algorithm.
Introduction
As we all know, the natural resources in our country are very rich. Wind energy and solar energy in the north of China are complementary to each other, and in remote areas is the power grid cannot be used, but also need to use electricity. Based on the above problems, this paper proposes an improved genetic algorithm, which does not need to know whether the objective function can be guided or continuous, can quickly find the optimal solution of the objective function. Compared with other algorithms, this method tracks faster, and its precision is higher and real time is harder. Based on the biological evolution process, the algorithm searches the optimal solution by simulating gene selection, mutation and recombination. This algorithm realizes the evolution of data by using the specific parameters of the set of cross function, the selection function and the variation function. In the evolution of the data process, you can generate new data, which is also known as sub generation. New data will form a new generation of data population after selection and hybridization. To obtain a new generation of individuals to select, crossover, mutation, repeated iteration, you can find the optimal value of the function. The program flow chart of genetic algorithm is shown in (Fig. 1 ).
Introduction of Genetic Algorithm

Solar Maximum Power Tracking Based on Genetic Algorithm
According to the principle of genetic algorithm. Using MATLAB genetic algorithm toolbox, set breeding pond contains a total of 20 individuals in a population, the objective function of PU formula, namely 2.6U 0.0001U exp 0.4135U 1 , the generation gap is set to 0.9, Gene recombinant probability 0.7.This article set 20 then generates initial individual. Individuals with these initial genetic cross as a parent, to find the best individual.
After five generations of genetic tracking, you can find the optimal value of the objective function x = 21.2060V. Maximum power 50.1197W. Find the maximum power point as shown in ( Fig. 2) . For the case of different temperatures, a maximum power point of the solar panel is not the same can be obtained PU power curves at different temperatures, as shown in (Fig. 3) , and each has its own curve of a maximum power point. With these curves, you can use the genetic algorithm to find the maximum value of each curve, expressed as "O" in ( Fig. 3 ). The maximum power point of each temperature can quickly be found under the genetic.
Wind Energy Maximum Power Tracking Based on Genetic Algorithm
According to the aerodynamic characteristics of the wind turbine, the output power of the wind turbine can be expressed as:
Where P C is the wind energy utilization coefficient,ρ is the air density, R is the blade radius, V is the wind speed.
In the case of different wind speed, the output power of the fixed wind turbine is proportional to , , and is proportional to the three time of the wind speed. The relationship between and the wind speed is shown as (1) .
represents how much energy a large windmill could absorb at a fixed time.
The relationship between and can be expressed as formula (3):
. .
(3)
A mathematical representation method can be derived from the formula (1):
Where S is the circular area of blade rotation, P is the useful power of wind turbine; V is the upstream wind velocity.
Wind wheel in different wind speed will have different operating conditions, in order to express the conditions, it can be indicated by the tip speed ratio which is the ratio of tip circumference velocity and wind velocity.
Where n is the wind wheel speed, R is the wind wheel radius, w is the wind wheel angle frequency, V is the upstream wind speed.
&
According to the principle of aerodynamic force, torque and thrust are (6) and (7). Set λ as a changing value with time, and then you can infer how big the torque of wind turbine is.
Where T is the torque, F is the thrust. Formula (1) can be seen that when the wind turbine in leaf length, air density and wind speed are invariable, wind energy utilization coefficient becomes the only factors affecting power output, and output power and is proportional to ; is a function of the tip speed ratio λ , and λ is the tip speed ratio.
According to ( Fig. 4) curve trend, it can be seen that is slowly increasing at first with the change of λ, and then rapidly decrease. In the middle of the increasing and decreasing, there is a maximum value which is the maximum wind energy utilization coefficient, and the corresponding will also have an optimal tip speed ratio. Therefore, this paper is to find the optimal tip speed ratio in the wind turbine maximum power tracking. Using the genetic algorithm to find the maximum power point is shown as the red circle in (Fig.   5 ), the point in the graph coordinates is (7.9789.0.482). Find out  which is the maximal wind energy utilization coefficient corresponding to the tip speed ratio, and substitute  into the formula (7), you can get the corresponding to the fan speed n. n . . .
(8)
By the formula (8), the n value is approximate 18.36 r/s, the wind turbine speed at this time is the best value for speed. In the controller design circuit, tracking the speed value of the wind turbine can track the maximum power of wind energy. In ( Fig. 6 ), the essential of influencing the maximum power are the output voltage of the solar cell panel and the environmental temperature. X axis is output voltage value; Y axis is the current temperature value; Z axis is the output power. From this figure, you can see that at the same temperature,the power of the solar cell mainly rise with the increase of the output voltage at the beginning, and when it reach a maximum value, it will decline in an exponential form. From ( Fig. 7) , we can see that under a fixed wind speed, the maximum wind energy using coefficient and tip speed ratio generally increase at first, when reach a maximum value, then decreases rapidly.
Experimental Results Analysis
Also, under each different wind speeds, the overall trend of the wind energy utilization coefficient and tip speed ratio curve is basically consistent, only the position of the maximum points is different.
Conclusion
In this paper, it discusses about the tracking method of the maximum power of Wind-solar complementary, and propose that tracking the optimal value by the genetic algorithm. But because of the disadvantages of genetic algorithm, an improved method is proposed. Due to the nonlinear mathematical model of wind energy and solar energy, it is the best choice to search for the maximum power point of wind energy and solar energy in time by genetic algorithm. And use the Genetic algorithm toolbox of MATLAB, to find the optimal value of the Power output curve of mathematical model.
